


































































































DRAFT 12 March 1994

will fund work on the three basic formulations developed by Spectrex Inc. at New Mexico
Engineering Research Institute (NMERI), Anmnstrong Lab (Wright-Patterson AFB), Wright
Laboratory (Tyndall AFB} and the University of Florida.

The tasks to be funded include:

a, Thermal output characteristics during solid material combustion.

b. Investigation of various heat absorption strategies for use in devices containing
MAA.

c. Particle size characterization.

d. Materials compatibility/corrosion studies.

c. Extinguishment capability with various Class A, B, C and D fires.

f. Toxicity assessment of aerosols gencrated by EMAA combustion.

A request for follow-on SERDP funding to continue the program has been submitted for
FY95. Future work will focus on the design and testing of fire suppression delivery systems and
devices that use EMAA.

Among these systems, the EMAA/SFE deployable units held much promise for various
applications. The Naval Research Laboratory (NRL) Navy Technology Center for Safety and
Survivability, is studying pyrotechnic generated aerosol fire suppressants as part of its Halon
Replacement Program for NAVSEA Code 03V2.

This program includes two stages. The first one, an SFE/EMAA evaluation process was
performed at the NRL 2000 cubic feet test chamber and it's preliminary results were presented by
Dr. R. Sheinson in a paper entitled “Fire Extinguishment by Fire Aerosols Generation™ at the
CFC & Halon Alternative Conference (10-22 October 93, Washington, DC.)

The second stage will include evaluation of several SFE/EMAA acrosol generating
devices and their application to large engine rooms. The test will be performed as part of the
alternative evaluation study on the U.S. Shadwell.

The Naval Medical Research Institute Toxicology Detachment (NMRI/TD) is examining
the physical characteristics of the acrosol created after the combustion of SFE Formulations A, B
and C; and the individual chemical components for each formulation.

NMRVTD also has conducted a pilot animal study to examine the mortality produced by
SFE/EMAA on Fisher rats, via clinical observations, specific blood chemistry and physiological
study. A preliminary report on the toxicity data appears 1o be very favorable and indicates that
there are no apparent toxicology problems with the material tested. No immediate lethality was
observed for as Jong as 60 minutes after exposure to 50-80 gr/m® SFE agent formulation A.
Additional formulations are now being evaluated as well for their toxicity.

The FAA has conducted a preliminary evaluation of the inertization capabilities of
SFE/EMAA on Class A deep-scated fires at the FAA Technical Center. The first test program
included tests on shredded papers fires (in cardboard boxes). The fires were successfully
suppressed and the inertization was continued for a period of 15 minutes.

DRAFT 12 March 1994

7. Beyler, C. L., “A Unified Model of Fire Suppression,™ Journal of Fire Protection
Engineering, Vol. 4, No. 1, pp. 5-16, 1992.

8. Williams, F. A., “A Univied View of Fire Suppression,” Journal of Fire and
Flammability, Vol. 5, No. 1, pp. 54-63, 1974.

9. Mawhinney, J. R., “Engineering Criteria for Water Mist Fire Suppression Systems,”
Water Mist Fire Suppression Workshop, National Institutes of Standards and
Technologies, Gaithersburg, Maryland, 1 March 1993.

10.  Cousin, C. S., "Rescnt Work on Fire Control Using Fine Water Sprays at the Fire
Research Station,” Proceedings of the First International Conference on Fire
Suppression Research, Siockholm and Boras, Sweden, 5-8 May 1992,

11, Jackman, L. A., “Mathematical Model of the Interaction of Sprinkier Spray Drops with
Fire Gases,” Proceedings of the First International Conference on Fire Suppression
Research, Stockholm and Boras, Sweden, 5-8 May 1992,

12, Papavergos, P. G., “Finc Water Sprays for Fire Protection,” Proceedings of the Halon
Alternatives Technical Working Conference, Albuquerque, New Mexico, 1991.

13, Butz, J. R, and Carey, R, “Application of Fine Water Mists 1o Fire Suppression,”
Proceedings of the Halon Alternatives Technical Working Conference, Albuquerque,
New Mexico, 1992.

14, Wighus, R, Active Fire Protection - Extinguishment of Enclosed Gas Fires with Water
Sprays, SINTEF Report STF25 A91028, Trondheim, 1991

15, Wighus, R, “Extinguishment of Enclosed Gas Fires With Water Sprays,” Fire Safety
Science - Proceedings of the Third International Sympasium, Edinburgh, 1991.

16.  Wighus, R, “Fire Suppression Research in Norway,” Proceedings of the First
International Conference on Fire Suppression Research, Stockholm and Boras, Sweden,
5-8 May 1992.

‘" Hill, R G., Marker, T. R, and Savkos, C. P, “Evaluation of an On-Board Water Spray
Fire Suppression System in Aircraft,” Water Mist Fire Suppression Workshop. National
Institute of Standards and Technology, Gaithersburg, Maryland, 1 March 1993,

18. Hill, R. G., Marker, T R, and Savkos, C. P., “Evaluation of an On-Board Water Spray
Fire Suppression System in Aircraft,” SAE Technical Paper 912224, Acrospace
Technology Conference and Exposition, Long Beach California 23-26 September 1991

. 4 hme veee wvsGuplu a3 plogrammed of
incstization tests in the near future. This new formulation has the unique capability to extinguish
decp seated fires, class A, and sustain inertization for 1 hour and more, without lowering the ;
oxygen concentration in the protected volume. :

An SFE bulletin issued by the NAVY CFC & Halon Clearing-house will encompass the
various evaluation programs, NAVY-NRL, NMRI, TOXLAB, USAF-CRDA progress, '
development programs, projects in industry and regulations/approval status. The NAVY CFC &
Halon Clearing-house will edit and publish SFE bulletin periodically as new developments arise.

The SFE/EMAA technology will be included in the EPA/SNAP list to be published
between February - March 94,
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5 TESTS CONDUCTED:
- TEST DURATION' BETWEEN 50 AND 80 MINUTES
. WATER USAGE BETWEEN 80 AND 110 U.S. GALLONS

- AVERAGE CEMIING TEMPERATURE 200 - 250 F (short periods
elevated temps, but generally for less than 1 minute

+ MINIMUM OXYGEN CONCENTRATION 13%

"UTURE TESTS:

- DIFFERENT ZONE CONFIGURATION

+ 360 DEGREE NOZZLE

-+ HIGH PRESSURE HYDRAULIC NOZZLES
- WATER COLLECTION/RECYLING SYSTEM

(Cargo Compartment
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TC-10 Cargo Compartment Test Article
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+ DUAL_ FLUID NOZZLE USED (WATER/AIR}
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+ NOZZLES ARRANGED IN "ZONED" CONFIG (18 NOZZLES, 4 ZONES)

o

-« INDIVIDUAL ZONE ACTIVATION BASED ON TEMPERATURE

ZONE #4

CARGO COMPARTMENT FIRE LOAD

TESTS (LD-3 W/PAPER FILLED CARDBOARD BOXES)

AINERIZED
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. BOX FILLED LD-3 NESTED BETWEEN 2 EMPTY LD-3 CONTAINERS

« LEXAN WALLED LD-3 ALLOWS FIRE TO BURN INTO COMPARTMENT

PAHAME | EKS MEASURED

- TEMP @ CEILING LEVEL (31 LOCATIONS)

. TEMP @ CEILING FOR EAGH ZONE (10 LOGATIONS)
« TEMP.@ SIDEWALL (10 LOCATIONS) _
. SMOKE DETECTION VIA 10 INTAKE PORTS ALONG GEILING C/L

- SMOKE LEVEL IN COMPARTMENT (3 HEIGHTS)

. SMOKE LEVEL IN CABIN (3 HEIGHTS)

+ CONTINUOUS GAS CONCENTRATION IN COMPARTMENT (00.602,02)
- CONTINUQUS GAS CONCENTRATION ABOVE OOMPARTMENT

- PRESSURE IN CARGO COMPARTMENT .
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* FAA Test Article Status

L. Curran - FAA ® Construct Enine Nacelle Simu

@ Determine Critical Design Feature

+ Halon Replacement Program for Aviation Updat ' *4 -
S. Carbaugh, Major, USAF & M. Bennett, USAF v Opefatlng Conditions

PROGRAM OBJECTIVE: N Fire Source
@ Safety Factor?

Develop test methodologies and certification
criteria for the approval of non Halon fire
suppression agents/systems to be used in
engine nacelle and APU installations aboard
commercial aircraft.
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HIDDEN FIRE TESTING FOR REPLACEMENT
‘AGENTS FOR HARD-HELD EXTINGUISHERS
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NOTICE TO AOC HOLDERS

FHlight Operations Department, Aviation House, Gatwick Airport South, West Sussex RH6 OYR

8/92

FIRE FIGHTING TRAINING - THE USE OF HALONS

1.1

1.2

1.3

1.4

INTRODUCTION - THE MONTREAL PROTOCOL

The 1990 review by the Montreal Protocol on substances that deplcte the ozone
layer introduced a rcquircment for progressive cutbacks in the production and
conswnption of the Group II substances known as halons. The current requirement
is that a 50% phase-out of production and consumption based on 1988 levels must

be achieved by 1995 with a complete phase-out of production and consumption by .

the year 2000. Parties to the Protocol are due to review their position in November
this ycar and an carlicr compliance date seems likely, The Environmental Council
(on which the UK is represented) has proposed an 85% phase out by 1 January 1994
and a total phase out by 1 January 1996. Other countries have already introduced
more stringent measures and earlier phase-out dates should be anticipated.

Although halons form a small fraction of the world’s consumption of
Chlorofluorocarbons (CFCs) - 3%, they possess the highest Ozone Depletion
Potential (ODP). Environmental regulations require any replacement substances to
have a low ODP and some manufacturers have already developed such products.
However, lowering of the ODP often causes fire fighting qualities to be reduced to
unacceptable levels, particularly where success of the media is critical to survival
factors such as dealing with an in-flight fire situation. One major manufacturer has
ceascd research into replacements as it firmly belicves that none can reach this
particular criterion. Research continues into possible replacements but as yet none
would appear to be able to meet all essential criteria including fire fighting qualities,
break down products; or toxicity levels.

Several of the world’s producers of halon 1211 (which'is used in hand held fire
extinguishers) have already ceased production due to environmental pressure and it
now scems likely that frugal management of existing halon stocks will be necessary
in order to ensure that essential uses are protected. If the use of halon 1211 for
training can be reduced, whilst ensuring.that safety principles are maintained,-it has
been estimated that existing stocks will be sufficient, ta last until the year 2005, It is
hoped that a replacement ¢ qr.altecnative agent.would be available-by-that time.-

During the last three years the Authority has been closely involved with the relevant
government departments who are driving this issue; mcctings have been frequently
attended, at the Department of Transport’s request, in order to ensure that
aviation’s nccds arc hig{t{ﬂightcd and, where necessary, protected.
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NTAOCII 8/92

2 CHANGES TO CAP 360, PART ONE FIRE TRAINING REQUIREMENTS

Taking the above factors into consideration the Authority has agreed an easement to
the CAP 360 Part One fire fighting training requirements until a suitable alternative
agent becoines available.

2.1 Wwith Immediate Effect

Where halon extinguishers are carricd on board an aircraft, the operator may carry
out the three yearly periodic practice in the form of a drill using an extinguisher fully
representative of the size and operational characteristics as that provided on the
aircraft, but charged with an alternative gas to normal operating pressures (subject i .
to approval of the extinguisher manufacturer). Operators must provide a practical
demonstration of the fire fighting qualities of halon on a fire representative of an’
interior aircraft fire, and must additionally provide practical fire tralning as_required
by _CAP 360 Part Qne, Chapter. 4, using an alternative extinguishing agent such as

waler.

T e st

2.2 Effective 1 January 1993

Where halon extinguishers are carricd on board aircraft, initial and three-yearly B! X F’M s
training may be achieved by using an extinguisher fully representative of size, weight ¢
and operating characteristics but charged with an alternative gas to normal
operating pressures (subject to approval of the extinguisher manufacturcr).
Operators must also provide practical fire training as required by CAP 360 Part One,
Chapter 4, using an alternative extinguishing agent such as water on a fire
representative of an aircraft interior fire. Additionally, operators will be required to
show 2 film approved by the Authority demonstrating the fire fighting characteristics
of halon on a fire representative of an aircraft interior fire (see’Note). The film is to
include the use of halon extinguishers on fires related to typical aircraft situations
including galley fires, and fires in toilets, upholstery and electrical installations.

NOTE: It is anticipated that a suitable training vidco, currently under production by

a commercial company, will be available by the end of the year. AOC Holders will be
sent further details in the near future.

3 December 1992
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UNITED KINGDOM '

CIVIL AVIATION AUTHORITY

NOTICE TO AOC HOLDERS

Flight Operations Department, Aviation House, Gatwick Airport South, West Sussex RH6 OYR

ADDENDUM TO NOTICE TO AOC HOLDERS (NTAOCH) 8/92

FIRE FIGHTING TRAINING - THE USE OF HALONS

Notice to AOC Holders 8/92 identifled the difficulties associated with the continued use and
discharge of halon extinguishing agents during the practical fire fighting training for both
flight crew and cabin attendants, as required by CAP 360 Part One.

A recent fire training video produced by Austin Charles Associates in conjunction with the
Civil Aviation Authority and Caledonian Airways, demonstrates the extinguishing capabilities
of halon agents. The Authority is satisfied that the content of this video adequately meets
the requirements of NTAOCH 8/92.

Once this CAA approved video is incorporated into aircraft crew training, the easement
referred to in paragraph 2.2 of NTAOCH 8/92 can be applied, negating the need to discharge
halon whilst conducting the fire training required by CAP 360 Part One.

The producers have agreed to market this video at the lowest possible cost to Unijted
Kingdom AOC Holders.

United Kingdom AOC Holders: £195.00 Including post and packaging.
Overseas Operators: £595.00 Including post and packaging.
from:

Mr John Ellis

Austin Charles Associates Limited
Charwell House

Chestaut Avenue

Haslemere

Surrey

GU27 2AT

Phone: 0428-654044

Fax: 0428-656881

18 December 1992
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The "Drop-in~ Rapiacement for Halon 1301

.

<u

Gorad 3 YoR—arm ey
Sermational Metting Deparvanst

Nt Armatssn Py Gurtioa.

Toshrotagy e

. = Environmental Considerations
= Toxicological Considerations
= Performance Considerations

i = "Drop-In" Replacement

Jzone Depletion Potential

[NAF Sl [Halon 1301
Ozone Depletion 0.04 16
Potential
Global Warming 0.1 0.8
Potential
Atmospheric 7 years | 107 years
Lifetime _

Global Warming Potential

Toxicological Considerations™ I )

Ciee e

LR YA T R 1™

Yaars
140

M NAF S
120 M Haion 1301
100
80
60

B NAF SaII
Il Hsdon 1301
0 { NAF SIll__ [Halon1301 ]
o8 LC 50 700,000ppm |800,000ppm |
s : o NOAEL 10% 5%
i LOAEL >10% >7.5%
° . 02 —
Performance Considerations — Boiling Point
Physical Properties
- NAF SilI Halon 1301
ngfer:} at 8.6% 5.0% NAF Slli Halon 1301
on Sea Level |-38.3°c -57.75%c
| NAF -68*
Neight (metric) [360gr/cu.m 331gr/cu.m Vapour Pressure @25°c KPa iﬂngann 1?3;8 gg;ggg gg-g
. Density of Liquid @21°¢ o/mi 1.20 1.57 * -102-
(imperial) (0.022616/00.7 [0 G20BIE/cu 1 | |panmg nae o = |P%e | 2256 7ieg| (20000 1702
. . hili i nductivit
Container Size Compatibility Electrical Cond y

( Materials

= No reaction on metals used in

Cargo Compartment [NAF Si{Il [Halon 1301—|

Sir

T suft 3.960 kg | 3.641kg

4,000 cu.ft 14.400 kg [13.240 kg and seals
Approvals NAF PIi|

« ULC Listed The “Drop-n™ Replacement for Halon 1211

« ULC Recognition
= SASO Listed

= NFPA 2001 Standard
- Listed in Federal Register under EPA

SNAP program

« Listed by Australian EPA
= Listed by Environment Canada

aerospace engines and compartments
= No reaction with commonly used
polymeric materials used for gaskets

Equipment

= Non-Conductive
= Safe for use on all Electrical & Electronic

Environmental Considerations

Toxicological Considerations

NAF PilI

Halon 1211

LC50

204,000ppm

100,000ppm

_ NAF Pl Halon 1211
Ozone Depletion 0.017 4
Potential
Global Warming 0.068| Not Quoted
Potential
Atmospheric 4 years 25 years
Lifetime
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INTERNATIONAL HALON REPLACEMENT WORKING GROUP MEETING

PRELIMINARY AGENDA

MONDAY AND TUESDAY, MARCH 14-15, 1994
Held at

Fire Service CM. Gloucestershire, England

MONDAY, MARCH 14, 1994

10:00-10:20
10:20-10:30
10:30-11:00
11:00-11:30
11:30-12:00
12:00-13:30

13:130-14:00

14:00-14:30
14:30-15:00

15:00-15:15 Bn
15: 15__16:45_ ;

. 15:15-15:45

16:45-17:156
17:15-17:30

Gpening/lntroéucﬂonlﬂackgmund
Task Group Review

Task Group Presentation - #1 Recycled Haton

Task Group Presentation - #2 Cafgo Area (Agent Toxicity)
Task Group Presanta'aun' #3 c - Ama (Temperatme)

;A‘lt'emativa Aggn‘t_s

15:45-16:15 E
16:15-16:45 H

Summary
Closing

TUESDAY, MARCH 15, 1994

09:00-10:00
10:00-12:00
12:00-13:00
13:00-14:30
14:30-14:45
14:45-15:45
15:45-16:30

Open Discussion

Working Group Member Presentations
Lunch

Task Group Discussions

Break

Task Group Assignments

Final Discussion/Next Meeting/Closing



